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Highlights
Strategy for capturing the electric power network optimization market and the expected presence of Japan in 2040

Electric Power Network Optimization :Establish efficient operations adapted to labor-saving by leveraging digital and Al
technologies in response to construction labor shortages, while building a wide-area transmission and distribution
network through the development of inter-regional interconnection lines and other infrastructure

v Planning capabilities to enhance the
certainty of stable power supply, ability
to build sophisticated grid systems and
coordination frameworks, and supply-
demand adjustment capabilities
Track record of horizontal expansion of
submarine power transmission
business

Y Eﬁgﬁﬁﬁgpg&irg;u&%erIle v' Advancement of labor-saving and

v Resolve construction labor efficiency technologies in power
shortages and L, transmission and distribution
geographical/temporal gaps in fé%‘ﬁ%‘l:gr?::t of HVDC-related
renewable energy 9

Impact of promising domains Strategy for Japanese industry

v' Expansion of labor-saving and efficiency investments
leveraging digital and Al technologies, and ASEAN deployment

d pontripute to maip_taining and streng@he.ning Japan's . of submarine power transmission business
industrial competitiveness by underpinning the promotion of
GX and DX, which Japan has set as national policies, as v Institutional factors remain a barrier, and the
foundational infrastructure <:> Barriers business environment for ASEAN cross-border
v Build a wide-area transmission and distribution network power transmission is still being developed

through the development of ASEAN cross-border power o o
transmission, thereby curbing the decline in regional energy trategies v Labor-saving investments through coordination

self-sufficiency through the effective use of renewable and competition within the industry, and
participation in cross-border power

energy transmission with public-private collaboration

Transmission and distribution companies v Market size to be captured by Japanese

will continue to enjoy an overwhelming industry v Target share: 21% (ASEAN)

presence domestically, while capturing _ - o )
approximately 20% share in ASEAN cross- Domestic: JPYB 8,400 v' Required investment: JPYT 37

border power transmission — Overseas: JPYB 870

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Summary
Labor-saving and efficiency investments and construction of a wide-area transmission network as strategies for

maximum utilization of renewable energy

m  Background and Issues

Given that Japan is an island nation with limited resources, maintenance and expansion of the transmission and distribution network
IS necessary to ensure stability of supply, economic efficiency, and environmental performance of energy, while also maximizing the
utilization of variable renewable energy. However, Japan faces challenges including construction labor shortages, and variable
renewable energy entails geographical and temporal gaps between demand and supply

To overcome these challenges and realize maximum utilization of renewable energy as a domestically produced energy source,
Japanese power companies are required to establish a transmission and distribution business framework capable of sustainable grid
investment through labor-saving and efficiency improvements. In addition, given the need for wide-area transmission and distribution
network development for the deployment of renewable energy, expanding participation in overseas power transmission businesses
is also an option for Japanese companies

®  Summary

Beyond ensuring stable power supply within the region, needs are also emerging in ASEAN from the perspective of effective
utilization of renewable energy, with growing interest in building a wide-area power grid as the ASEAN Power Grid (APG)

To resolve the geographical and temporal gaps between demand and supply of variable renewable energy, deployment of remote
power sources such as offshore wind and strengthening of inter-regional interconnection are expected, against the backdrop of
advances in High-Voltage Direct Current (HVDC)-related technologies

Furthermore, in light of construction labor shortages, initiatives to expand transmission capacity and to achieve labor-saving and
efficiency improvements by leveraging technologies such as Al and drones also become important

Japanese power companies need to maintain their strengths in planning capabilities, ability to build sophisticated grid systems and
coordination frameworks, and supply-demand adjustment capabilities, which enhance the certainty of stable power supply. As a
country facing advanced challenges, it is urgently necessary to proactively undertake labor-saving and efficiency investments in
transmission and distribution in anticipation of worsening construction labor shortages

A sustainable transmission and distribution business framework capable of grid investment can be established by industry-wide
advocacy to the government for institutional measures that contribute to promoting labor-saving and efficiency investments
leveraging digital and Al technologies, while making investments through coordination and competition

Construction of a wide-area transmission and distribution network responding to the needs of ASEAN countries, where energy
integration on the scale of the EU is difficult to envisage, will not only present business opportunities leveraging the business
experience and technologies of Japanese companies, but will also be an area contributing to the promotion of the AZEC initiative by
helping ASEAN effectively utilize renewable energy. Engagement from the business environment development stage through public-
private collaboration is also an option

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Overview of Promising Domains _ o
Establishing a framework capable of sustainable grid investment for maximum utilization of renewable energy through
"electric power network optimization"

m |n Japan, maintenance and expansion of the transmission and distribution network, which is indispensable for maximum utilization of
renewable energy, is required. "Electric Power Network Optimization,” which establishes efficient operations that address labor-saving
needs by leveraging digital and Al technologies in response to construction labor shortages while building a wide-area transmission and
distribution network through grid reinforcement via the development of inter-regional interconnection lines and other infrastructure,
emerges as a Promising Domain

m  Establishing a transmission and distribution business framework capable of sustainable grid investment will enable maximum utilization
of renewable energy as a domestically produced energy source. Overseas, there is also a need for the development of wide-area
transmission and distribution networks for the deployment of renewable energy, and expanded participation by Japanese companies is
also an option

Overview of "electric power network optimization"

Toward securing S+3E

Economic efficiency Stability of supply Environmental performance
Cost increases due to Improved energy self-sufficiency / Expanded deployment of non-fossil power
inflation and labor shortages Construction labor shortages sources such as renewable energy

e ——

Realization through "electric power network optimization" — promising domain

Establishing efficient operations adapted to labor-saving by leveraging digital and Al technologies, while building a wide-area transmission and distribution
network through the development of inter-regional interconnection lines and other infrastructure
—Establish a transmission and distribution business framework capable of sustainable grid investment

Key challenges brought by expanded
renewable energy deployment

Realizi ng maximum utilization of 4 Renewable energy po;ential is unevgn'ly distributeo[ in areas
. distant from regions with large electricity consumption
renewable energy as a domeSt|Cally v Power generation from major renewable energy sources

produced energy source fluctuates depending on natural conditions such as weather
(intermittency) ]
1

There is a need for the development of wide-area transmission and distribution networks for the deployment of renewable energy

not only domestically but also overseas, and expanded participation by Japanese companies is also an option
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Facing construction labor shortages amid
increasing construction volume

Expansion of geographical and temporal gaps

v Construction work related to transmission and distribution is
increasing against the backdrop of expanded renewable
energy deployment

v" Meanwhile, the workforce required for construction capacity

\ is declining and aging
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Electric Power Network Optimization

Needs

Japan's energy self-sufficiency rate is lower than major countries, and raising the self-sufficiency rate to ensure energy

security is an urgent issue

m Electricity demand in Japan is projected to increase toward 2050 due to advances in electrification and expanded deployment of data

centers

— Estimated at approximately 1.1 trillion kWh in 2050 under the base scenario. Under the electrification advancement scenario, with
expanded electrification in the industrial and transportation sectors as an increase factor, estimated at approximately 1.3 trillion kWh

in 2050

m As a country with limited resources, Japan's energy self-sufficiency rate currently stands at approximately 15%, a lower level than major

countries

— According to the FY2040 energy supply and demand outlook in the 7th Strategic Energy Plan, while electricity demand will increase,
the energy self-sufficiency rate is expected to rise to 27-35% through advancing expanded deployment of renewable energy and the

restart of nuclear power plants
Japan's electricity demand outlook
Transportation (Electrification Advancement)

(100 million ws Industry (Electrification Advancement)
kwh) ===m Household
Transportation
14,000 — ﬁ,%TénuirCIal Electrification
—e—Total 12,739 Advancement
—&— Total (Electrification Advancement) Scenario
12,000 A
10,000 A p Base
8,799 , Scenario
8,000 -
6,000 A
4,000 A
- I I I
O m
2023 2030e 2035e 2040e 2045e 2050e (FY)
Note:  FY2030-FY2050 forecasts are by Industry Research Department, Mizuho Bank,

Ltd.

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Agency
for Natural Resources and Energy “Comprehensive Energy Statistics” and other
materials
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Outlook for Japan's energy self-sufficiency rate
Australia, 321%
o~

Canada, 193%
120%

~
N

~

~
¢ US, 113%

100% A

80% -

U.K., 65%
60% -
France, 55%

40% -
& Germany, 33%

Italy, 25% ' Japan, 27~35% !

20% A ¢— South Korea, 21%  =====cgs---=---

Japan, 15%

0% T ]
2023 2040e (CYIFY)
Note:  FY2040 figures show the range presented in the scenario-based energy supply
and demand outlook in the 7th Strategic Energy Plan. CY/FY follows each
country's disclosure
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Institute
of Energy Economics, Japan “IEEJ Outlook 2026” and Agency for Natural
Resources and Energy “Outlook for Energy Supply and Demand in FY2040
(Related Materials)"
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Needs _ _ _ _
Renewable energy as a major power source is highly important from the perspective of ensuring energy security, and

grid reinforcement is necessary for its realization

m Inthe FY2040 energy supply and demand outlook of the 7th Strategic Energy Plan, renewable energy as a domestically produced
energy source is positioned as a major power source for enhancing energy security, and is projected to increase under all scenarios

m  To realize renewable energy as a major power source, it is urgently necessary to establish a transmission and distribution business
framework capable of sustainable grid investment — including maximum utilization of existing grids and the development of inter-

regional interconnection lines — through Electric Power Network Optimization
Importance of forming a wide-area transmission
Projected changes in Japan's primary energy supply and distribution network

(100 million KL)

7th Strategic Energy Plan

5.0 - = Natural Gas = Qil Coal Hydrogen, etc. Renewable Energy Nuclear n .
(5) Construction of Next-Generation Power
45 - \ Networks
0.7 |. Overview
40 - +400%
m Advancing the next-generation transformation of
351 0.9 +29% ol power networks is essential for ensuring stable
5o | - 1.3 13 0 power supply while promoting the decarbonization
of the power system.
25 | -50% m To enhance resilience during natural disasters and
other events and achieve maximum utilization
2.0 of renewable energy, while enabling timely
0% power supply in anticipation of future
151 electricity demand, it is necessary to steadily
1o I advance maximum utilization of existing grids,
as well as, based on the Master Plan for the Wide-
05 | I <> Area Interconnected Grid formulated by the
Organization for Cross-regional Coordination of
0.0 : Transmission Operators (OCCTO), the
2022 pchnology Ry Nedea™  Utinaton  Tecomalony development of inter-regional interconnection
Expansion Utilization Expansion lines and the reinforcement of intra-regional
2040e (FY) trunk grids and other facilities.

Note:  Technology Advancement Scenario: A scenario in which significant cost reductions for innovative technologies
do not sufficiently progress by FY2040, and deployment expansion advances mainly with existing technologies  Source: Compiled by Industry Research Department, Mizuho

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Agency for Natural Resources and Bank, Ltd. based on Agency for Natural Resources and
Energy "Outlook for Energy Supply and Demand in FY2040 (Related Materials)" Energy “7th Strategic Energy Plan"
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_ Needs _
Grid reinforcement enables resolution of geographical gaps between renewable energy demand and supply, and

temporal gaps caused by output fluctuations

m To resolve the geographical gap between demand and supply for the expanded deployment of renewable energy, wide-area grid
reinforcement is necessary, including the development of inter-regional interconnection lines for transmitting power from areas with
renewable energy potential to demand areas, and the reinforcement of intra-regional trunk grids

m Based on the FY2024 actual load curve and power generation results, estimates of the FY2050 power supply and demand situation
indicate that, in addition to supply shortages, supply surpluses will occur at certain supply-demand cross-sections, necessitating
initiatives to increase demand such as battery charging and pumped-storage water pumping
— Grid reinforcement is necessary in response to connections that exceed the operational capacity of existing grids, such as grid-scale

storage batteries, which serve as important resources for supply-demand adjustment

Inter-regional interconnection line utilization status (FY2024) and Hourly changes in power supply and demand by non-fossil power
outlook for output curtailment rate by area sources (image)

w ici Solar, wind, conventional hydro, geothermal, nuclear, biomass
Top 3 areas by electricity demand Electricity demand —

10,000 kwh* Address supply shortages through power 0357345 1500
generation by operating various power sources g5
15,000
- 10,000
(Unit: 100 million kwh) 5,000
0
FY2024 -5,000
-10,000
0.0 -15,000
19. 373.0
oo U NN MR SN SIRAONScS
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Kansai 15.2 Tok 2 L A A S N S S S A %
0.1% o R —
, : 0.03%
10,000 kWh 2050/8/6 18:00
\ / 15,000 12:863
B Chubu 56.6 10,000
70.0 13.6
0.2% 5,000
O 0000000000000 0000000000000 0000000300000 00
) Supply surplus
) ] o ) ) FY2050 5,000 11K Address supply surpluses through charging
m Renewable energy output curtailment is occurring in each area, and with a view to -10,000 by storage facilities, hydrogen production via ,qe1/3/2 1100
renewable energy as a major power source, the government is considering wide-area -15,000 water electrolysis, and output curtailment 13975
grid reinforcement such as submarine power transmission between Hokkaido and NN N NN NN NN N
Honshu and between Chugoku and Kyushu, as well as reinforcement of intra-regional Q\Q Q\‘0\ <3Q\b\ (OQ(\\ (og\‘b\ (00\%\ \\Q\ \\'\\ \@ <:>\'\\ ‘o\\{ﬁ \'b\
trunk grids S O (O
g (19 "19 ,-19 (19 (19 ,-19(1993 q/éo (19‘0 r19 q,Qq,QYear/Month

Note:  Output curtailment rate by area is the FY2026 outlook. Each interconnection line
utilization is shown in the direction of higher utilization

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Organization for
Cross-regional Coordination of Transmission Operators (OCCTO) “Overview of Electricity

Note:  FY2050 electricity demand and power generation from each power source are
estimates by Industry Research Department, Mizuho Bank, Ltd.. Electricity
demand and the generation portfolio of variable renewable energy reference FY2024
e ARy ; Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on materials
Ssul?r?)g agr? Eﬁrgﬁ?ﬁ g)r;o:nliroov(\;irctci;‘orhdof ';ﬁ%%faﬁﬁségzr’ M,nggay&;?remE;][\ellrriglnsment published by General Transmission and Distribution Utilities and the Organization
Y oy for Cross-regional Coordination of Transmission Operators (OCCTO), and other
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! . Needs _ _
Development of the transmission and distribution network is essential for renewable energy deployment, but

construction capacity is on a declining trend

m Transmission line construction work is increasing, and the number of high-elevation workers required as construction capacity is on a
declining trend. In addition, aging is advancing, with half of substation workers in their 50s or older

m As competition for human resources, including with other industries, is intense and securing construction capacity is difficult, it is
necessary to advance labor-saving and efficiency improvements by reducing manual work through the use of digital and Al technologies

Concerns over construction capacity shortage among transmission
and distribution workers

(JPYB) Trend in the number of high-elevation workers

Transmission line construction order results

3,000 -
(Persons)
2,573
' 7,000 -
2,500 - 2,460 6,000 6001 5758 5786 5761 5742 5639 5569
2,169 i
2,070 5,000
4,000 A
2,000 ’
1,750 1,822 3,000 A
1,558 2, 1
1,458 1504 000
1,500 1 1,366 1,000 -~
O i
2018 2019 2020 2021 2022 2023 2024
1,000 -~ ... . FY
Age composition of substation workers 0
Teens 20s . .
500 4 65 years and older %  12% m  Going forward, many substation
11% - facilities are expected to reach their
replacement period, and currently
60-64 g;ars old 30s  construction volume is projected to
0 - ° 16% increase due to factors such as the
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024(FY) rise in data center connections
: — : : : : m  Approximately half of substation
While transmission line construction volume is on an increasing trend 50s workers are in their 50s or older and
toward expanded deployment of renewable energy and other sources, 29% possess technical knowledge and
securing construction capacity in line with the increase in construction 40s experience
volume is a challenge 23%

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Japan

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Japan Transmission Construction and Technology Research Association “Statistical

Transmission Construction and Technology Research Association “Statistical Survey” and the Transmission & Distribution Grid Council of Japan “Current Status
Survey” and Challenges of Human Resources and Supply Chain in the Transmission and
Distribution Business*
MIZWHO
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Needs
Addressing geographical and temporal gaps for expanded renewable energy deployment is expected to become

necessary in ASEAN as well

m Along with rising energy demand, the energy self-sufficiency rate in many major ASEAN countries has fallen below 100%. The
importance of responding to growing electricity demand while ensuring energy security is increasing in ASEAN as well

m  Major ASEAN countries plan to advance investment in transmission and distribution and electricity storage to address geographical and
temporal gaps, in order to expand the deployment of renewable energy as a domestically produced energy source

Electricity demand outlook and trend in energy self-sufficiency rate ~ Deployment policies for renewable energy, transmission and

in ASEAN distribution, and electricity storage in major ASEAN countries
Electricity demand outlook Renewable energy Deployment policy for transmission and
(TWh) deployment policy distribution and electricity storage
3,500 1 3,164 * Required investment in transmission and
3.000 - 2,731 +42 1GW distribution facilities during 2025-2034 is
' 2334 Indonesia (2025'_2034) projected to be USD 35 billion
2,500 + 1973 ’ « Policy to deploy +10.3GW of electricity storage
2,000 A 1,645 ' facilities during the same period
1,500 {1 1,248 * Required investment in transmission and
1.000 - _ +65.8~119.0GW dlstrlbutlo_n _faC|I|t|es by 2035 is projected to be
' Vietnam (2025-2030) USD 34 billion
500 - * Policy to deploy +12.4-22.3GW of electricity
storage facilities during 2025-2030
2023 2030e 2035e 2040e 2045e 2050e(CY/FY) » The PDP (Power Development Plan) 2024
Thailand +44.0GW (Draft) presents a proposal to deploy +13GW of
Trend in energy self-sufficiency rate (2025-2037) electricity storage technology during 2025-2037
250% - —e— Indonesia —e—Vietnam —e—Thailand o ) .
Malaysia Philippines —&—Singapore . R_qulreq |nve§tment In _transmlssmn ar_wd
- - distribution facilities during 2023-2050 is
200% -~ T e 199% Vielfvetia +25.9GW projected to be USD 76 billion
Y (2025-2040) » Required investment in electricity storage
150% A facilities during the same period is projected to
be USD 17.9 billion
100% - 93% . .
—————————————————— Philippines +53.5~57.6GW + Policy to deploy +0.5-6.0GW of electricity
, —¢ 60% (2025-2040) storage facilities during 2025-2040
50% - v 0 4T%
46%) Singapore +0.6GW or more < N/A
0% 2 ; - . = — ¢ 38% gap (2025-2030)
2010 2015 2020 2023 (CYIFY) Note: Vietnam's renewable energy deployment policy figures include 6.0-17.0GW of offshore
Note:  CY/FY follows each country's disclosure wind scheduled to commence operation during 2030-2035
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Institute ~ Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on materials
of Energy Economics, Japan "IEEJ Outlook 2026" published by each country's government
MIZWHO © 2026 Mizuho Bank, Ltd. | 8

o



Electric Power Network Optimization

Needs

Interest in cross-border power transmission spanning countries and regions is expanding in ASEAN from the

perspective of effective utilization of renewable energy

m In ASEAN, the development of cross-border transmission networks spanning countries and regions has been promoted since 1997 as
the ASEAN Power Grid (APG) with the aim of stable power supply within the region, and in recent years, interest among ASEAN
countries has expanded anew from the perspective of effective utilization of renewable energy

m In the electricity policies of ASEAN countries as well, consideration of electricity import and export is expanding, and in addition to
interconnection lines that interconnect transmission networks between countries and regions, examination of the development of
dedicated transmission lines connecting power plants in exporting locations with transmission networks in importing locations is also

accelerating

m The development of cross-border transmission networks in ASEAN has progressed centered on onshore power transmission, and going
forward, the construction of more challenging submarine power transmission will be necessary

Consideration of inter-country and inter-regional interconnection lines under
the ASEAN power grid (APG)

+ 18 priority projects have been identified for
interconnection lines that interconnect transmission
networks of different countries and regions, with the aim
of completion by 2040

As of December 2025, 9 projects (3.4GW) were in
operation. Of the remaining 9, 6 are submarine power
transmission projects

According to the master plan study, while
interconnection line capacity in 2040 varies depending
on the renewable energy deployment scenario, it is
projected to increase to 17.6GW-104.6GW

<

<

Q

=

: 2

Cambodia|‘

In Operation (Onshore)
In Operation (Submarine)
------------ Under Planning (Onshore)

............ Under Planning (Submarine)

. |Indonesia|
s
*

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on ACE, ASEAN Power
Grid Updates 2025, ACE, Findings of ASEAN Interconnection Masterplan Study (AIMS) 111
Phase 1 & 2 Update, and other materials
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Examples of electricity import and export consideration in
major ASEAN countries

Major examples of electricity
import and export consideration

» Multiple electricity export projects to Singapore are

Indonesia |, qer examination in the Riau Islands

* In the north, 9.4-12.1GW of electricity imports from
Laos and China are planned by 2030

* Meanwhile, in the south, the export of 5.0-10.0GW of
offshore wind power to Singapore, Malaysia, and
others is planned by 2035

Vietnam

* Already imports 6.2GW of electricity from Laos

» The PDP (Power Development Plan) 2024 (Draft)
presents a proposal to expand import volume to
10.3GW by 2037

* Established a cross-border power exchange for
renewable electricity in April 2024 and began electricity
exports to Singapore

» Power transmission from Vietnam to Peninsular
Malaysia is under examination

* Targets approximately 6GW of clean electricity imports
by 2035

+ 11 electricity import projects (totaling 8.4GW) from
Indonesia, Vietnam, Cambodia, Malaysia, and
Australia are under examination

Thailand

Malaysia

Singapore

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on
materials published by each country's government and other materials
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. Seeds _
Advances in HVDC-related technologies enable the deployment of remote power sources such as offshore wind and

the strengthening of inter-regional interconnection

m |n Japan, offshore wind power plants are expected to be deployed along the coastline, and direct current transmission systems capable
of long-distance transmission and multi-terminal connection of multiple power plants with the power grid and demand areas are effective
for the expanded deployment of offshore wind
— Contributes to strengthening inter-regional interconnection, maintaining supply-demand balance, and flexible power flow control.

Domestic deployment around 2030 and overseas expansion are under consideration

m In HVDC-related technologies, European players leading in multi-country interconnection and direct current transmission from offshore
wind have strengths, but Japanese companies also demonstrate a certain presence by winning projects globally

Construction of multi-purpose multi-terminal HVDC systems Trends in HVDC-related technologies

|
| Offshore Onshore Technology Direction of technology :

| Major players

| elements development

DC
. Onshore
converter station
m Combines power transmission
from remote power sources with

strengthening of inter-regional
interconnection

m Facilitates maintaining supply-
demand balance and flexible
power flow control

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on NEDO

published materials
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Increased compactness

etc.

Europe and U.S.
v' GE Vernova
v' Siemens Energy

|
; = Higher voltage Japanese
| el : m Cost reduction v Sumitomo Electric
| o Submarine Utilizati f und Ind .
| remote power sources manufacturing drones in maintenance v Furukawa Electric
| and m Development of
I . installation methods for  Europe
I Installation ,
| deep-sea v Prysmian
| converter station 3
| . apanese
| [Area A] m High voltage > FI)-|itachi Energy
=z : m Expansion of v Toshiba
= | Onshore [Area B] transmission capacity / Mitsubichi Electric
%’ : HVDC system = Reduction of
§ T~ transmission losses
=
o

m European players leading in long-distance transmission network

development and direct current transmission businesses from offshore

wind have strengths, but Japanese companies also demonstrate a

certain presence by winning projects globally

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on
published materials

© 2026 Mizuho Bank, Ltd. |



Seeds

Electric Power Network Optimization

Initiatives leveraging technology in transmission and distribution to achieve early expansion of transmission capacity
and labor-saving and efficiency improvements are accelerating

m Inthe U.S,, given that the construction of new transmission networks takes time, the deployment and consideration of GETs (Grid-
Enhancing Technologies) for the effective utilization of existing transmission networks is accelerating

m In Japan as well, in addition to consideration of capacity expansion of existing transmission networks, initiatives are progressing to
accelerate grid connection through Al-based simulation in grid planning, and to achieve labor-saving and efficiency improvements by

utilizing drones and other technologies in O&M

Overview of GETs (grid-enhancing technologies)

Major initiatives leveraging digital and Al technologies for labor-
saving and efficiency improvements in transmission and distribution

E_xe}n_wpl_es of Overview and effects
initiatives

m  Capacity expansion compared to
conventional type, reduction of
Advanced transmission losses Capacity increase
conductor = Replacement with advanced transmission
lines
m Real-time measurement of temperature,
. wind speed, and other parameters to L.
Dynamic calculate transmission capacity and Capacity increase
F i improve transmission efficiency i
line rating = Deployment of 10T sensors and software Cost suppression
to monitor the status of transmission lines
m  Optimization of combinations of Capacity mcregse
Topology transmission lines and switchgear to Cost suppression
imizati avoid congestion iahili
optimization _ Zf8° "2 deployment . Reliability
Improvement
Advanced & pynamically shifting power flow on Capacity increase
power flow transmission lines to avoid congestion .
control = Installation of power flow control devices Cost suppression

e —————

FERC (Federal Energy Regulatory Commission)

m In May 2024, through Order 1920, RTOs/ISOs such as PJM were required to
examine the deployment of technologies, including some GETs
m Both the construction of new transmission networks and the renewal of existing
transmission networks are subject to the rule
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on DOE and
FERC materials
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m Accelerate simulations related to grid connection of renewable
Grid planning energy and other sources by leveraging Al
leveraging Al = Accelerate approval of transmission and distribution network
reinforcement and new grid connections
m  Quantify and visualize the failure probability due to aging of
transmission and distribution facilities and the impact of
Advanced asset failures
TR = Contribute to efficient facility risk management and facility
renewal planning
m  Replacement of high-elevation work and utilization for patrol
Utilization of inspections in remote areas such as mountainous regions
drones = Reduction of workload, improvement of safety, and early
identification of disaster conditions
Diagnosis m |dentification of facility conditions independent of skill level and
gn early identification of disaster conditions during disasters
leveraging Al o . S . e
imagery and = Optimization of facility repair timing, advanced identification of
o deterioration and abnormalities, and identification of patrol
m  Highly accurate and real-time information collection on the
condition of substation facilities through the installation of
Digitalization of equipment
substations = Advanced facility deterioration analysis and abnormality

identification, reduction of on-site visits, and reduction of
construction labor burden

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on various
published materials and the Transmission & Distribution Grid Council of Japan
“4th Transmission and Distribution Grid Investment and Operational Efficiency
Committee Material 1: On Initiatives for Advanced Maintenance by General
Transmission and Distribution Utilities"
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Japan's Strengths
Japan possesses strengths in enhancing the certainty of stable power supply and a track record of horizontal

expansion from domestic and overseas submarine power transmission business experience

m As an island nation under geographical conditions where it cannot receive power supply from other countries, Japan has cultivated
strengths in planning capabilities, the ability to build sophisticated grid systems and internal and external coordination frameworks, and
supply-demand adjustment capabilities to enhance the certainty of stable power supply. Leveraging its experience in domestic and
overseas submarine power transmission business, Japan has also expanded participation in submarine power transmission projects,
mainly in Europe

m Japanese power companies are presumed to have gained a certain level of trust through ASEAN transmission and distribution
consulting projects and feasibility study (FS) projects, among others

Japan's strengths in electric power network optimization in the Engagement of Japanese power companies in ASEAN
transmission and distribution business transmission and distribution business
Europe's power network Past transmission and distribution-related projects/

= Multi-country interconnection has been advanced from earlier on, forming a large-scale consulting services in ASEAN
synchronous grid across Europe as a whole

m  Power sources not only within each country but also from other countries can be utilized,
forming a structure in which stable power supply is pursued across Europe as a whole

Singapore v Consulting services related to an underground

Japan's power network UIEHSO) Elrel] SP Group substation construction project
— _______________|= Planning capabilities for resilience enhancement, including v Established an operating company that develops
To enhance the certainty of the redundancy of transmission lines and substation TEPCO PG Sin d et et e ¢
e h . . gapore and operates transmission and distribution
stable power supply in light facilities, in light of Japan being a disaster-prone country Chubu Electric . D
of disasters and other factors . . ICMG business and next-generation infrastructure
m  The control equipment and system construction deployed Power ETESS, el e ASER e e
v Plannina capabilities to minimize the impact of power outages are sophisticated, d y 9
v Ability tg buFi)Id and internal and external coordination frameworks have Kansai
sophisticated grid been established for early restoration during power Electric Power  Indonesia v Consulting related to the Java-Sumatra
systems and coordination outages and other events » Group PLN interconnection transmission line project
frameworks m  Wide-area supply-demand adjustment capabilities, also J-POWER

v Supply-demand leveraging inter-regional interconnection lines, that enable

adjustment capabilities nge?tgﬁgés%ggg@egéiﬂfgrgﬂ?ggﬁfrfant?orﬁy and stable Global south future-oriented co-creation business subsidy
" m Leveraging experience in domestic and overseas (Bt S e 7 e )

Track R rd of Horizontal ! e .
ack Record of Horizonta submarine power transmission business, participation in

Expansion of Submarine . Y !
Power Transmission Business g%%rn%lét()jmarme power transmission projects has been

Kansai Electric

Power v Survey project (FS project) toward the
Kansai Indonesia realization of inter-island interconnection lines
Transmission and through utilization of private capital
Distribution
SRR v" Submarine transmission line survey project (FS
TEPCO PG Indgngsia project) for importing low-carbon power sources
from neighboring countries
. v' Demonstration project for advanced
Cg%?,b’e'rzlgﬁg'c Indonesia maintenance of transmission and substation

facilities (demonstration project)

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on
MIZHO ' ’ materials published by each company
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Electric Power Network Optimization

Japan's Strengths

Japanese power companies have participated in submarine power transmission business mainly in Europe, extending
operational experience and technical expertise

m  Major Japanese power companies have implemented horizontal expansion leveraging their domestic and overseas submarine power
transmission experience. In some submarine direct current transmission projects, they have participated from the development stage
— By participating in submarine direct current transmission business in Europe and other regions leading in offshore wind power
generation, Japanese power companies have gained operational experience and enhanced technical expertise in areas such as,
equipment specification examination, construction progress management, and maintenance of transmission and substation facilities,
while securing stable revenue

Participation status of Japanese power companies in overseas power transmission business

Company Participation

TEPCO PG
TEPCO PG,
Kansai U.K.
Electric Germany
Power
Germany
Chubu
Electric
Power UK.
U.K.
UAE
Kyushu
Electric UK.
Power Group
U.K.

Submarine power transmission business for the Triton Knoll
offshore wind power plant (capacity: 870MW, submarine
transmission: 50km, underground transmission: 57km)

NeuConnect UK-Germany interconnection project (capacity:
1,400MW, submarine transmission: 706km, onshore
transmission: 14km, ultra-high voltage direct current
interconnection transmission system)

Submarine power transmission business for the BorWin1,
BorWin2, DolWin2, and HelWin2 offshore wind power plants
(total capacity: 2,810MW, total submarine transmission:
380km, total onshore transmission: 285km)

Submarine power transmission business for the Walney
Extension offshore wind power plant (capacity: 660MW,
submarine transmission: 75km, onshore transmission: 5km)

Submarine power transmission business for the Hornsea One
offshore wind power plant (capacity: 1,218MW, submarine
transmission: 145km, onshore transmission: 38km)

Ultra-high voltage direct current transmission facilities from
the mainland to oil and gas production bases

Submarine power transmission business for the Seagreen
Phase 1 offshore wind power plant (capacity: 1,080MW,
submarine and underground transmission: 84km)

Submarine power transmission business for the Dogger Bank
A offshore wind power plant (capacity: 1,200MW, submarine
and underground transmission: 206.5km)

2021
Preferred
bidder status

Kansai Electric
Power: 2018
TEPCO PG:

2022

2017

2019

2020

2021

2023

2024

Commercial operation date

(facility transfer date)

2023
Acquisition of ownership and
operating rights

Scheduled for 2028

2015, 2017

2018

2019
2025

2025

TBD

Partners (Note)

The Company: 20%, Equitix:
80%

TEPCO PG: 2% (scheduled to
become 6.5% upon exercise of
capital increase option), Kansai
Electric Power: 18.3%,
Meridiam: 53.5%, Allianz Capital
Partners: 26.2%

The Company: 12.2%,
Copenhagen Infrastructure
Partners: 25%, Mitsubishi HC
Capital: 11.8%, TenneT: 51%

The Company: 20%, BlackRock:
51%, HICL Infrastructure: 29%

The Company: 49%, BlackRock:
20%, Mitsubishi HC Capital:
31%

The Company Group, KEPCO,
EDF, ADNOC, TAQA

The Company Group: 50%,
Equitix: 50%

The Company Group, Equitix

Japanese power companies, leveraging their domestic and overseas submarine power transmission business experience, have
implemented horizontal expansion and extended operational experience and various technical expertise

Note: In the case of investment by subsidiary group companies or funds, the representative company is shown

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on materials published by each company
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= T ANl eloinlPZ\()M  Impact of Promising Domains (Qualitative Aspects) _
Electric power network optimization contributes to building the foundation for Japan's GX and DX and strengthening

energy security within ASEAN

m In response to the increase in transmission and distribution-related construction volume, investments in labor-saving and efficiency
improvements in transmission and distribution leveraging digital and Al technologies will build a sustainable framework for the domestic
transmission and distribution business, underpinning the promotion of GX and DX, set as national policies, as foundational infrastructure

m In addition to pursuing growth through participation in ASEAN cross-border power transmission business, the construction of a wide-
area transmission and distribution network curbs the decline in regional energy self-sufficiency

Significance of engaging in electric power network optimization and social impact

Current situation Social impact

Significance of engaging in promising domains

Labor-saving

and efficiency
improvements
in transmission

and distribution
leveraging
digital and Al
technologies

m  As the transmission and distribution industry
faces construction labor shortages, grid

connection needs for renewable energy, storage B
batteries, data centers, and others are increasing,
with construction volume on an increasing trend

m  Under the revenue cap system, digitalization, DX, =

and efficiency are being promoted as next-
generation investments, but their share of next-
generation investment costs (approximately 2%
of total costs) is approximately 11%

In response to the increase in construction
volume noted on the left, labor-saving and
efficiency leveraging digital and Al technologies
are being promoted

Build a transmission and distribution business
framework capable of sustainably implementing
necessary grid investments

m  Underpin the promotion of GX and DX, which
Japan has set as national policies, as
foundational infrastructure

m  Contribute to maintaining and strengthening
Japan's industrial competitiveness

While the upside in profitability in the transmission and distribution business is limited, promoting labor-saving and
efficiency in the domestic transmission and distribution business will achieve cost reduction <defense>

m  The development of cross-border transmission
networks in ASEAN has made a certain degree
of progress, mainly in onshore power
transmission

m  From the perspective of effective utilization of
renewable energy, in addition to interconnection
lines that interconnect transmission networks
between countries and regions, examination of
the development of dedicated transmission lines
connecting power plants in exporting locations
with transmission networks in importing locations
is progressing

Utilization of planning capabilities in the
transmission and distribution domain and
submarine power transmission business
experience in Japan, Europe, and other regions

Securing stable income by participating in
phases according to risk tolerance

In electricity import and export projects,
improvement in profitability through integrated
development with renewable energy is also
expected

m  While needs for labor-saving and efficiency
improvements are currently limited, the
development of ASEAN cross-border power
transmission will build a wide-area transmission
and distribution network

m  Curb the decline in energy self-sufficiency within
ASEAN through effective utilization of renewable
energy

[ Envisage growth by expanding non-wheeling revenue through overseas deployment of power transmission business

<offense>

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Impact of Promising Domains (Quantitative Aspects)
Market expansion for electric power network optimization is expected in Japan and ASEAN

m  The market size of Japan's transmission and distribution business (revenue of Japan's transmission and distribution companies) is
projected to increase to JPYT 8.4 in FY2040, with the increase in wheeling electricity including renewable energy, on the premise that
electricity demand will increase and inter-regional interconnection lines and other infrastructure will be developed

m In ASEAN as well, needs for the construction of wide-area transmission networks are increasing, and the development of cross-border
power transmission, including submarine power transmission, is progressing. The expansion of cross-border power transmission
capacity will accelerate in earnest from FY2035 onward, and opportunities for participation in cross-border power transmission business
are expected to expand

Market size outlook for electric power network optimization
Approach to the market outlook for electric power network (domestic transmission and distribution + ASEAN cross-border
optimization power transmission)

Approach to market outlook (PYT)

10 -

9.3

m  On the premise that electricity demand in Japan will

. increase and inter-regional interconnection lines and
[Domestic other infrastructure will be developed, the overall

transmission and market size of transmission and distribution will expand
distribution as electricity volume, including renewable energy,
business] increases through grid investment

Total . .
m The share of renewable energy in the power mix is

projected to increase from 23% in 2023 to 45% in 2040

m The expansion of cross-border power transmission
capacity will accelerate in earnest from FY2035 onward,
projected to increase from 11GW in 2025 to 57GW in
2040

m Revenue in the cross-border power transmission
business will increase along with capacity expansion (if

Japanese transmission and distribution equipment 2030e 2035e 2040e  (FY)
manufacturers are selected as suppliers of HYDC Japan Domestic Transmission and Distribution
systems, the market size for Japanese industry will = ASEAN Cross-border Power Transmission

further expand)
Note: The market size for Japan domestic transmission and distribution refers to the
revenue of Japan's transmission and distribution companies
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Impact of Promising Domains (Quantitative Aspects)
Realization of renewable energy as a major power source is expected through advancing sustainable grid investment

m  On the premise that labor-saving and efficiency improvements in the transmission and distribution domain will advance, the required
investment amount for the entire domestic transmission and distribution in Japan is estimated
— From FY2027 onward, investment in inter-regional interconnection lines and others will increase, and the investment amount is
projected to increase compared to previous levels

m  Through necessary transmission and distribution investments, the steady expansion of renewable energy deployment is expected to
progress toward the realization of carbon neutrality by 2050
— Realizing renewable energy as a major power source will help ensure energy security through fuel cost reduction, CO, reduction,
and resilience improvement via inter-regional interconnection, among others

Outlook for domestic transmission and distribution investment Realization of renewable energy as a major power source premised
amount on transmission and distribution investment
(IPYT) In addition to facility renewal, investment related to facility | Share of renewable energy in Japan's power mix |
expansion such as inter-regional interconnection lines will increase Required 50% - 45%
transmission and 39%
2.5 - L 40% -
distribution 32%
i 05 -
investment 30% 3%
2.0 | l. 20%
Expansion of
renewable energy e
deployment
1.5 - ploy 0%
2023 2030e 2035e 2040e (FY)
e ————
1.0 1 Fuel cost reduction through substitution with
renewable energy and storage facilities
0.5 - ——
Realization of renewable energy as a
major power source as a means of
0.0 ensuring energy security
™ (o) (/] < (2] (/) (/] (4 (4 2 < Q (/] < (2] (/) <
Y P P A% P o PN a2 o W PP A% P o - : :
O O 9P G 9P W O B & &P o o o o O (FY
P IFTIFTITFLLITLFT LS F S ) CO, reduction _Rtesﬂlen_celrln_p:ovement\t/_la
Note:  Figures through FY2025 are based on business plans published by each Inter-regional Interconnection
company. From FY2026 onward, figures are forecasts by Industry Research Note:  FY2030-FY2040 forecasts are by Industry Research Department, Mizuho Bank, Ltd.
Department, Mizuho Bank, Ltd. Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Agency
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on for Natural Resources and Energy “Comprehensive Energy Statistics” and other
materials published by each company and other materials materials
MIZWHO © 2026 Mizuho Bank, Ltd. | 16
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_Electric Power Network Optimization |SSEEEESHEUE RN _ _ _ _
Advance labor-saving and efficiency investments as a foundation while expanding the scope to electric power network

optimization not only domestically but also overseas

m By advancing investments in labor-saving and efficiency improvements while advocating for institutional measures industry-wide, a
transmission and distribution business framework capable of sustainable grid investment will be established

m  As part of the overseas deployment of power transmission business, examining participation in cross-border power transmission
business is also an option in ASEAN, where needs for the construction of wide-area power grids are increasing. The scope will be
expanded to partial Electric Power Network Optimization through resolving the temporal and geographical gaps in renewable energy in
ASEAN

Strategic direction toward realizing electric power network optimization

Realize growth through electric power

Time Axis network optimization at the asian scale
//"'_\\\\ == <Government>
o . AN yid RN ‘ m Examination of system design to promote
s Domestic \ /" Partial electric >\ investments in labor-saving and efficiency

improvements by transmission and distribution
companies, which are regulated businesses

<Private sector>

m Invest in technologies and other initiatives that
contribute to labor-saving and efficiency
improvements with a high cost-benefit effect, while
advocating for institutional measures across the

Labor-saving and
efficiency
improvements
leveraging digital and Al
technologies

/ .
\ /
/ electric IOOIXVef /" power network
networ ! , optimization !

! /
' I
AUy \ overseas |
N S I - S S -

optimization | |
I Construction of a sustainable 1 : Construction of cross-border I
1 transmission and distribution : 1 transmission networks :
1

""" IR intintet industry
abor-saving and efficiency 9 ;
everaging ot and Al B S e o
technologies <Government>
m Promote outreach for the development of the
business environment, including approvals and
Existing _ @ tariff systems for ASEAN cross-border power
transmission Existing transmission, by leveraging frameworks such as
and power bilateral country dialogues and AZEC
transmission . <Private sector>
istributi i Scale expansion of . L
distribution business P m Continue participation in overseas power
business overseas power transmission business in Europe and other regions,

Overseas

Note:  The size of the circles represents an image of revenue and profit amounts
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

MIZWHO
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Business area

transmission

while examining participation in ASEAN cross-
border power transmission

<Public-Private>

m Examination of public-private investment in
renewable energy exporting countries while

involving renewable energy importing countries
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_ Barriers o _ .
Development of the business environment for digital investment contributing to labor-saving and efficiency, as well as

addressing various challenges in ASEAN cross-border power transmission, are necessary

m The ratio of DX and system investment to revenue at domestic transmission and distribution companies is currently approximately 1.3-
1.4%, lower than the average IT budget ratio to revenue for all TSE-listed companies in Japan (including equivalent companies) and for
the social infrastructure sector. Institutional factors specific to transmission and distribution are presumed to be one of the underlying
reasons

m  For the realization of ASEAN cross-border power transmission, responses are required to the following challenges: (1) regulations and
systems related to cross-border submarine power transmission are not yet developed, (2) experience in the development and operation
of submarine direct current transmission is limited, and (3) securing investment funds for cross-border submarine power transmission

projects Is necessary Key challenges toward realizing cross-border power transmission in

Comparison of IT budget ratio to revenue ASEAN
2.50% - 2.36%
2.19% . . -
v" Regulations and systems concerning power transmission
2.00% A I. Regulations and (approvals for power transmission business, wheeling
systems concerning tariff design, availability of third-party use of transmission
150% A . 1.36% cross-border s.ub.marine networks, etc.) differ by country
4970 AVEIRIEUNNISS[OIEI(I v Coordination of regulations and systems among relevant
necessary countries implementing cross-border submarine power
1.00% - transmission is necessary
0.50% -
Il. Limited experience o .
P e v Cross-border power transmission deployed in ASEAN to
on of ASEAN companies in ) ;
0.00% date has been mainly onshore projects
2023 2024 2024 2024 (FY) the development and . .
Social operation of submarine v Future development plans include submarine direct
Transmission and Total g current transmission, which represents a new endeavor
Distribution Companies (Average) Infrastructure direct current for many ASEAN companies

(Average) transmission

v" While reinforcement of domestic transmission and

distribution facilities is necessary in each ASEAN country,
lll. Securing funds for there are also cross-border power transmission projects
m  The system is designed such that the efficiency improvement incentive through DX cross-border power that require substantial investment funds

and other measures is limited to the 5-year regulatory period ¢ . act o ) _ _ _
m  For next-generation investments including DX, it is possible to factor in costs ransmission projec v' While utilization of private and international funds is also

exceeding actual results as upfront investment, but evaluation is conducted on a investment is necessary an option, business models and investment recovery
project-by-project basis, and even if there are technologies with high cost- mechanisms to attract investment are currently
effectiveness, it is difficult to flexibly revise investment content during the period underdeveloped

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on materials

Factors hindering investment progress

published by each company and the Japan Users Association of Information Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
Systems "Corporate IT Trend Survey Report 2025"
MIZWHO © 2026 Mizuho Bank, Ltd. | 18
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Electric Power Network Optimization Course of Action

Build a sustainable framework for electric power network optimization through labor-saving and efficiency investments
via coordination and competition within the industry

m  The transmission and distribution industry as a whole will advocate to the government for rulemaking that contributes to promoting
digital and Al investment

m  While there are areas where each company will jointly undertake labor-saving and efficiency investments through coordination, it is also
necessary to differentiate in competitive areas where individual companies proactively advance technology development and platform
construction and sell externally

Promotion of labor-saving investment in the transmission and distribution domain through coordination and competition

Initiatives by the transmission and distribution industry as a whole

Advocate to the government for strengthening economic incentives for digital and Al investment under the revenue cap system,
and for an approach to the assessment of next-generation investments that enables flexible revision of investment content

Direction of investments in labor-saving and efficiency improvements by transmission and distribution companies (assumed)

Competitive area

m  Streamlining of operational workflows from planning to construction by leveraging Al

m  Development of communication environments and construction of drone flight routes

toward advancing construction and O&M operations of transmission, substation, and m Shortening grid-connection review times through Al-based simulation during
distribution facilities leveraging drones o ) .
. " AR . . ) examination of grid connection
m  Sharing of facility deterioration images (training data) obtained during patrol ) ) .
inspections m  Development of a platform that enables data connection and integrated operation

m Development of Al image analysis systems that determine landslide and inundation and control with other infrastructure facilities such as DER (Note), public
areas from satellite imagery, and development of satellite utilization systems for transportation, telecommunications, water supply, and real estate

viewing patrol areas m Development of new business models leveraging various electricity data

Externally sell technologies and-platforms
established by individual companies

Technology development involving transmission and
distribution companies or other industries as a
coordination area

Note:  Abbreviation for Distributed Energy Resources
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on the Transmission & Distribution Grid Council of Japan “4th Transmission and Distribution Grid Investment

and Operational Efficiency Committee Material 1: On Initiatives for Advanced Maintenance by General Transmission and Distribution Utilities"
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Course of Action . o _
For participation in ASEAN cross-border power transmission, public-private engagement from the business

environment development stage is necessary

m For participation in ASEAN cross-border power transmission business, public-private engagement from the business environment
development stage is important

— In addition to power transmission business leveraging the business experience of Japanese companies, benefits to Japanese
industry are expected through the construction of the HVDC value chain and participation in adjacent businesses. By contributing to
the effective utilization of renewable energy in ASEAN, Japan can also advance the AZEC (Asia Zero Emission Community) initiative

Direction of alliances in each phase of ASEAN cross-border power transmission

Project feasibility study phase Project development phase Project post-commercial operation and
operation phase

Local state-owned electric
power companies and energy
companies

Local state-owned
electric power
companies and energy
companies

Local state-owned Japanese power companies
electric power and general trading

Japanese power
companies and general

companies and energy companies (utilizing trading companies

companies government subsidiesM®))
Power transmission SPC formation

Feasibility study
( ) Cross-border power transmission business

Detailed route Facilities and equipment 5 e 0&M 5 Partial or full equity sale / | Full equity
; i : il Investment in other projects PR INESHIENE
Project schedule Cost and risk )| % oansand | proj in other projects

IFC, ADB,

Japanese power companies and JBIC, JICA, etc.
general trading companies

Loans investment
—

V@ Host country government—Japanese government [N
(Rulemaking leveraging AZEC and others)

Support for the design of Outreach for public-private
tariff systems that enable investment and other
L investment recovery initiatives toward approvals )

<Potent|al Buyers>

Private financial IFC, ADB,
Institutional investors
SWF
Various funds

institutions JBIC, JICA, etc.

Japanese power
companies

In Power to Grid projects, participation in renewable
enerqgy development is also an option

Japan's objectives

v' Engage in a public-private manner from the business
environment development stage to secure project
predictability and build competitive advantages over
other countries

Expand business opportunities for Japanese industry
through the construction of a Japan-originated HVDC
value chain in ASEAN

Not only does this present business opportunities leveraging the business experience and technologies of Japanese companies,

Project formation leveraging business experience in
Europe and other regions, involving not only Japanese
power companies but also HVDC-related companies

Improvement of business viability beyond power
transmission business through participation in adjacent
businesses such as renewable energy development

v’ Early recovery through sale to infrastructure funds and
others by ensuring flexibility of equity sale

v’ Creation of participation opportunities according to the
risk tolerance of business operators

but Japan also contributes to the promotion of the AZEC initiative by helping ASEAN effectively utilize renewable energy

Note: Representative examples of existing initiatives include the Global South Future-oriented Co-creation Business Subsidy and the Feasibility Study Subsidy for Overseas Deployment
of Quality Infrastructure
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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_Electric Power Network Optimization JSSSSelsJelyVlyTIIESR{vIgNEl -1 NI _ _ _
Electric power network optimization presents an attractive business opportunity from the perspectives of stable

revenue and secondary effects brought about both domestically and overseas

m Based on the assumption that approximately JPYT 37 in investment will be implemented for Electric Power Network Optimization during
FY2025-FY2040, operating profit in each area is estimated
— Both operating profit amount and profit margin are expected to increase. While ROA will temporarily decline due to concentrated
investment in domestic grids and ASEAN cross-border power transmission through FY2035, ROA is projected to reach a level
exceeding FY2030 by FY2040

m Electric Power Network Optimization is an attractive Promising Domain not only for the stable revenue of the transmission and
distribution business, but also from the perspectives of social benefits brought about by the realization of renewable energy as a major
power source and the business opportunities beyond power transmission business in ASEAN

Operating profit outlook for electric power network optimization

Approach to operating profit amount for electric power network (domestic transmission and distribution + ASEAN cross-border
optimization power transmission)
Approach to operating profit amount (JPYB)
6,000 , 8.0%
m  On the premise that certain incentives will be provided for 5,000 ' S
investments contributing to labor-saving and efficiency 4.000 6.0%
[Domestic improvements leveraging digital and Al technologies '
e el = As aresult of continued investment, certain cost reduction effects 3,000 4.0%
will occur, and the operating profit margin of transmission and 2,000
and stributi ias i - i 2.0%
R distribution companies is assumed to slightly increase through 1.000
Distribution FY2040 '
DUSINESS] | OY 0 0.0%
Total { By enabling sustainable grid investment, renewable energy as a % 2030e 2035e 2040e (FY)
¢ major power source is realized, and social benefits such as fuel : Japan Domestic Transmission and Distribution
cost reduction, CO, reduction, and resilience improvement via : mmm ASEAN Cross-border Power Transmission
3 inter-regional interconnection are also expected i +— Operating Profit Margin (Right Axis)
m In submarine power transmission projects, which involve high Outlook for ROA (operating profit / total assets) for electric power
technical difficulty and large investment amounts, business network optimization
participation opportunities for foreign capital and private
enterprises are expected to emerge (JPYT)
m  Through public-private business environment development and 50.0 1 /4 r 1.5%
business development support, it is assumed that Japanese 40.0 A ~— —o-
companies can be involved in 10GW out of the 20GW of L 1.0%
submarine power transmission projects expected to be 30.0 1
developed going forward 200 4
.............................................................................................. : L 0.5%
: In addition to upside from adjacent businesses such as s 10.0 4
: renewable energy development linked to the power transmission :
: business, profitability expansion of transmission and distribution : 0.0 - - 0.0%
! equipment manufacturers is also expected from the perspective : 2030e 2035e 2040e  (FY)
T, of constructing the HVDC value chain in ASEAN ... ; mmmm Total Assets ~ —#—ROA (Right Axis)
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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